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OPEN-OPT MECHANISM 

TECHNICAL FIELD 
The invent.ion relates to an open-out mechanism 

which is intended for windows which can be opened out as 
s a whole unit and which has at least four open-out scis­

sors-type arrangements which act on the window sash and 
are fastened on the window frame, and also has a drive 
and a locking means. 

PRIOR ART 
10 Open-out scissors-type arrangements for horizon-

tally supported roof-light openers are known, for 
example, from DE ~6 22 943 AL In this document, the 
scissors-type arrangement has a short control lever and 
a longer open-out lever, there being provided in the 
short control lever a cam curve which is responsible for 
an open-out displacement and a locking displacement. Said 
scissors-type arrangement requires an additional compen­
sating link between the open-out lever and the window 
frame. 

20 A similar cor.fig""..iration is known from DE Patent 
21 38 101. In this case, however, the open-out lever 
engages in a slotted fitting of the window sash. 

Furthermore, CH 385 066 discloses an actuating 
device for windows or doors which can pivot and/or tilt. 

25 In this document, the scissors-type arrangement comprises 
an open-out lever, which is.articulated displaceably on 
the window frame and fixedly on the window sash, and a 
control lever, which is articulated displaceably on the 
window sash and on the open-out lever. The control lever 

30 also has a cam curve, the latter producing, in conjuncti­
on with the mounting of the control lever, an open-out 
displacement and a locking displacement .. 

Moreover, GB 449,761 describes an open-out 
mechanism for windows which can be opened out as a whole 

35 unit. This open-out mechanism has four open-out a~ms, of 
which ~n each case two are coupled via actuating levers. 
The open-cu:: arms are articulated fixedly both c:-. !:he 
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window sash and on the winqow frame. 

DESGRIPTION OF THE INVENTION 
The object of th,e present inven~ion is to develop 

an open-out mechanism of ·the type ~entioned in the 
s introduction so as to achieve, w:j.th straightforward 

design means and while maintaining sa~i~factory function­
ing and low. c~sts, a largely parallel and rectilinear 
open-out movement of the window sa.sh relative to the 
window frame. 

10 This object is achieved accord~ng to the inven-
tion by the co~ination of features ~n :claim l. 

Consequently, open~out sci$so~s-type arrange­
ments, inter alia,.are provided according to the inven­
tion. Open-~ut scissors-type arrangements are to be 

15 understood as levers which are coupledrotatably to one 
another, it-being possible fo:?:" the lev~rs to be coupled 
to one another such that, in the spreaq-apart position, 
they assume the form of a Y or of an x· .. The capacity of 
said coupling for rotational movement. ~s thus such that 

20 the movement of the open-out scissors-type arrangements 
takes place essentially in the same plane. A significant 
feature of the solution according to J:he invention is 
constituted by. the different mounti~gs of the various 
elements of t~e open-out mechanism according to the 

25 · invention, the difference being in terms of the degrees 
of freedom which the respectiye mounting permits. Thus, 
in addition to the capacity for rotati9nal movement, an 
at least rotatable mounting, in some circumstances, 
provides furtb.er degrees of freedom. A displaceable 

30 mounting is distinguished in that the- bearing point is 
displaced upon actuation of t~e open-out mechanism. The 
solution acc-ording . to the invention advantageously 
provides that, when it moves for opening and closing 
purposes, the window sash describes a path which is 

3 s rectilinear and at right angles to the plane of the 
window frame, .. and the window sash is coplana:::- with the 
window frame at any point in time of this movement. At 
the same time, it is ensured that the window sash is 
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fixed in the Uci·~\tion ~-- ... ·lJ· 
at all times iti'tne partially open 

state and fullty.ppen state. Unintentid,na.} displacement of 
the window sash in its plane is ruled ~~t. 

Advantageously, the open-out mechanism is pro-
5 vided with open-out scissors-type arrangements of Y-form 

and the displaceable mounting of the open-out lever is 
located on the window frame. It is advantageous that the 
mounting which takes up more space is arranged on the 
window frame, with the result that the window sashes can 

10 be produced in a more straightforward manner and with 
reduced weight. 

This advantage is likewise obtained with the x­
arrangement according to Subclaims 5 and 6. Moreover, the 
X-arrangement in f~ct enhances the positional stability 

15 of the window sash with respec~ to loading in its plane. 
In order to achieve further-improved sealing of 

the window and to provide an additional safeguard against 
break-in, the drive lever is mounted rotatably on the 
open-out lever and rotatably and displaceably in a drive 

20 rail. This mounting permits a change in position between 
the drive lever and open-out lever, with the result that 
the open-out lever ca~ be secured by the drive lever. 

In order further to improve a space-saving and 
reduced-weight design of the window sash, the invention 

25 provides that the rotatable bearing point of the drive 
lever on the open-out lever is arranged between the 
mounting of the open-out lever on the window frame and 
the rotatable coupling of the open-out lever and control 
~ever. This advantageously permits the bearing point of 

30 the drive lever to shift in the direction of the window 
frame. A concealed drive, i.e. one which cannot be seen 
from the outside or through the partially opened window, 
is thus advantageously made ?Ossible as well. 

In order to optimize the relative forces between 
35 possible forcing of the window and the drive mechanism, 

it is provided that the drive !.ever moves, from the 

opened-out position of the window sash to the closed 
position of the windcw sash, from a first posit!on into 
a second position, t.he second position being a dead-
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centre position, in which it is no~ •;possible for any 
forces to be transmitted via the driv7 lever, from the ·. 
window sash to the drive, in the drive~actuating direc­
tion. As a result, opening of the window sash without 

5 actuation of the open-out mechanism is prevented. 
According to a further advantageous development . ' ., . 

of the invention, further-improved locking of the window 
. . . .. . . 

sash and window frame is ensur~d in tJ:iat, distributed as 
uniformly as possible around tpe .·periphery of the window 

10 sash, in combination with the open-otit scissors-type 
arrangements, at least one curved guide,is·provided and 
at least one corresponding pin is proyid~d on the drive, 
it being the ca8:e that, upon actuatio~ of the drive, the 
pin engages in the curved guide and locks· the window sash 

. ' . . . 

15 relative to the window frame. This de.ve~opment makes it 
possible, with continued sealed closure. of the window 
sash, for the open-out scissors-type arrangements accord­
ing to the invention to be arranged even more closely to 
one another than would be possible wit,hout the curved 

20 guide. 
The drive lever and/or control lever are advan­

tageously mounted in receiving means which can be changed 
ir.. position. T~is can be realized, for. example, by a 
plurality of spaced-apart receiving points or by 

25 displaceable receiving means. This advantageous develop­
ment makes it possible for the maximum extent to which 
the window sash. can be opened out to :qe adjusted as 
desired without the design of the open-:out mechanism 
according to the invention having to be mqdif ied in any 

30 way. 
According to a further advantageous development 

of the invention, the actuation of the open-:out mechanism 
is based on secondary energy, e .• g. elect;ric:1. ty. Driving 
by electric motors thus also permits remo.te control of 

35 the open-out mechanism. Open-out windows with an open-out 
mechanism according to the invention may•· thus also be 
used in regions which ar~ barely accessible, if at all. 
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BRIEF DESCEil~i>N OF THE DRAWINGS 
• ... 

Exe~plary embodiments are described and set out·­
hereinbelow,'t,:it order further to e~J.lin and better to 

clarify the invention, with reference to the attached 
5 drawings, in which: 

Fig. 1 shows a schematic view of an open-out window with 

schematically indicated open-out scissors-type 

arrangements and. driving linkage with motor; 

Fig. 2 shows a side view of the window frame and window 

10 sash in the closed position and in the opened-out 

position, the closed position being illustrated 

by chain-dotted lines and the opened-out position 
being illustrated by solid lines; 

Fig. 3 shows an eµlarged detail of Fig. 2, the detail 

15 illustrating an open-out scissors-type arrange­

ment of Y-form according to a first embodiment of 
the invention, chain-dotted lines showing the 

closed position and solid lines showing the 

opened-out position; 
20 Fig. 4 shows a detail comparable to that of Fig. 3, the 

detail illustrating a scissors-type arrangement 
of X-form according to a second exemplary embodi­

ment of the invention, this particular arrange­

ment being shown in a perspective view and in the 

25 opened-out position; 
· Fig. 5 shows a further detail of Fig. 2, which illus­

trates, in particular, the curved guide of the 
window sash; and 

Fig. 6 shows a further detail of Fig. 2, which illus-

30 trates, in particular, the curved guide of the 

window sash in the closed state together with the 
drive pin engaging in it. 

DESCRIPTION OF EXEMPLARY EMBODIMENTS 
An open-out window 10, which is illustrated in 

35 Fig. 1, essentially comprises a window sash 12 and a 

window frame 14. The window frame 14 and t~e window sash 
12 are connected via four schematically indicated open­
out sc~ssors-type arrangements 16, which are actuated via 
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a drive in the form of connecting rod;s 18 and a drive 
motor 20. The drive mptor 20 is preierably an electric 
motor and simultaneously actuates the connecting rods on 
both sides of the window sash. Since a single drive mot:or 

s is provided centrally on the narrow :side of the window 
10, the connecting rod is provided· w~th a deflecting 
means 22. The drive moves the(:qnnectirigrods l.8 in their 

longitudinal c:Iirections. As corner de'~ie;cting means, use 
is preferably made of bevel wheels {no,t illustrated} , and 

1.0 the rotational movement is converted into linear movement 
via a spindle~ 

Fig. 2 shows the window s~sh in its closed 
position and in ~ts op·ened-out position, two of the four 

open-out scissors-type arrang~ments 16 b_eing illustrated. 
15 The opened-out position is illustrated by solid lines on 

the right-hand side of the figure, _and the closed posi­

tion is illu~trated by chain-dotted lin~s on the left­
hand side of the figure. Details of the open-out scis­
sors-type arrangement 16 .are described specifically at a 

20 later stage in the text with reference to Fig. 3. Fig. 2 
also shows that. the open-put scissors-type arrangement 16 

mainly comprises an open-out lever 24 ~ which is essen­
tially designed as a rectilinear rod, and a control lever 
26. The control lever is likewise designed as an essenti-

25 ally rectilinear rod, but is shorter than the open-out 
lever 24. The two levers ·24, 26 are located essentially 

in one plane, perpendicular with respect to the plane of 
the frame and essentially parallel to the side surf ace of 

~he window sash 12. The window sash 12 is additionally 
30 provided with a curved guide rail 46, which serves for 

. . . 

locking the window sash reiative to the window frame. The 
window-sash-mounted receiving means so, 44 ·of the control 

lever 26 and open-o~t lever 24 are pre~erably arranged 

not just in one plane, but ·also on one line~ Furthermore, 
35 the connecting rod 18 is.prei;er~bly located essentially 

in the same plane as the ·open~out scissors.:.type arrang'9"'" 
ments. This configuration is preferred for both embodi­
men=s, these two embodiments be'ing illustrated in detail 
in Fig. 3 and Fig. 4. 
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Fig. 3 ;shows details of a first embodiment of the :,... 

open-out sci.~sors-type arrangement ~6. J as follows. The·. 
control leve~~t is mounted rotatablj·;~ ... ~y way of one end 

28, in a receiving means so via a pivot pin 30. The 

S receiving means 50 is fixed on the window frame (not 

illustrated in the figure) . It has a plurality of spaced­

apart, possible fastening means for the pivot pin 30, 

with the result that it is possible to adjust the maximum 

width to which the window can be opened out. By way of 
10 its other end 32, the short control lever is fixed 

rotatably in a central region of the longer open-out 

lever 24 via a pivot pin 34. 

The open-out lever 24 is mounted rotatably, by 

way of one end 36, in a receiving means SO via a pivot , 
15 pin 38. The receiving means 50, in turn, is fixed on the 

window sash (not illustrated}. In the same way as the 

window-frame:-mounted receiving means, the window-sash­

mounted receiving means is also provided with a plurality 

of possible, spaced-apart receiving means for the pivot 

20 pin.38. The other end 40 of the longer open-out lever 24 

is fixed rotatably on the frame via a pivot pin 42, 

albeit such that said pivot pin 42 is mounted as a pin on 

a slide 44, in such a manner that, together with the 

slide 44, it is guided movably in a linear guide (not 
25 illustrated specifically) in the plane of the frame and 

essentially parallel to the extent of the connecting rod 

18. 

On the longer open-out lever 24, a drive lever 62 

is mounted rotatably in a pivot pin 66, between the pivot 
30 pin 34 for the shorter control lever 26 and the pivot pin 

42 of the open-out lever. By way of its other end, the 

drive lever 62 is fastened rotatably on a slide 60 via a 

pivot pin 64. The sl.ide 60, in turn, is connected to the 

connecting rod 18. In Fig. 3, the slide 60 and drive 
35 lever 62 are illustrated in the opened-out position of 

the window by virtue of both solid lines (for visible 

edges) and broken lines (for edges which cannot be seen) . 
On account of the arrangement of the control :=ver and 

open-out lever relative to one another - in the opened-
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out position of the window sa~h - the embodiment which is 
illustrated in·detail in Fig. 3 is generally referred to._ 

as a Y-arrangement. 

Fig. .4 shows a perspective view of a further 
s embodiment of the present;. i~vention, ·.· .. this embodiment 

: . . . 

generally being· referred to a~ an X-arl;"angement, as can 
be seen from;the illustration. This X~~rrangement like­
wise comprises· an open-out ~ever 124, which is mounted 

rotatably, by way of one end 140, on a slide 144 via a 
10 pivot pin 142, ·with the result that said end can be 

displaced. This end, which is generally arranged on the 

window frame, is, received in a rail 152 fastened on the 

window frame. The other end 13 6 of the open-out lever 124 

is generally fasteqed, via a pivot pin 138, on the window 

15 sash. 

Just as the first embodiment, this embodiment is 

likewise proyided with a control lever 126, although the 
latter is desigried to be essentially the same length as 
the o~en-out lever 124. At one end 128, the control lever - . ,. ·' 

20 126 is received rotatably and displacecihly in a further 

rail 152 via a pivot pi~ 130. At its other end 132, the 

control lever 126 is fastened on a rec.elving means 150 
via a pivot pin 134. In.the same way as_ the embodiment 

described with reference to Fig. 3, the receiving means 
25 150 and the slide 144 are provided with a plurality of 

spaced-apart fastening points for the respective pivot 

pins, with the _result that it is possible to pre-adjust 
the maximum width to which the window sa~h can be opened 

out. 

3 o Fig. 4 likewise illustrates the connecting rod 
118 and the drive lever 162. The latter is fastened, at 
one end, on a slide 160 via a pivot pin 164, said slide, 
in turn, being coupied to th~ connecting rod 118. By way 

of the other end, the drive lever 162 is fixed on the 

35 open-out lever 124 via a pivot pin 166. In the case of 
both embodiments illustrated (Fig. 3 . and. Fig. 4) , the 

actuation of the open-out mechanism takes place via the 

connecting rods 18, 118 in the driving direction, w~ich 
is illustrated by double arrows A. 
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The open-out mechanism of both embodiments 

described is,,:~.~ovided with an additi9~a;J. locking unit 51 ·. 
':'j.:~.~- (· I "\,";·. ' .. :;-

(see Figs. 2 /'S ·and 6) . This locking :un'it 51 essentially 

comprises a curve guide 46, which is fastened on the 

5 window sash 12, and a pin 48, which is fitted on the 

connecting rods 18, 118. Upon actuation of the connecting 

rods in the closing direction Carrow A in Fig. 6), the 

pin 48 likewise moves gradually in the closing direction. 

The closure of the open-out window causes the- curved 
10 guide 46, together with the window sash 12, to approach 

the pin 48 simultaneously, at right angles to the actuat­

ing direction of the connecting rod 18, 118. These two 

movements are coordinated such that the pin 48 engages 

precisely in the curved guide 46 and, when the window 
' 

15 sash 12 is fully closed, is located in that part of the 

curved guide 46 which is formed in the actuating direc­

tion of the cop_~ecting rod. The positive locking between 

the pin 48 and curved guide 46, and the formation of the 

curved guide 46 parallel to the window frame 14 in this 
20 region, thus prevent it from being possible, when the 

window sash 12 is in the closed state, for said sash to 
be lifted away from the window frame 14 by the exertion 

of force from the inside or outside. 

The relative sizes in the drawings are to be 

25 understood, for example, such that the distance between 

the pivot pins 38 and 42 is approximately 400 mm. Other­
wise, the specific design in terms of dimensions can be 
gathered, in particular, from Fig. 3. The distances 
between the bearing points of the control lever 26, 126 

30 and open-out lever 24, 124 relative to one another, in 

conjunction with the individual lever lengths, are gen­

erally selected, in the same way as said relative sizes, 

such that it is pos~ible to achieve a rectilinear.open­
out movement at right angles to the plane of the window 

35 frame 14, the plane of the window sash 12 always being 

located parallel to the plane of the window frame 14. 

The actuation of the open-out mechar.ism will be 

explained hereinbelow, first of all with reference to 
Pig. 3. The exemplary embodiment which is illus~ra~ed in 
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Fig. 4 is. actuated analogously, so the latter exemplary 
embodiment will not :Qe ex.p~ained in detail in this ·. 
respect. 

The inttoduction of fo~ce for· aqtuating the open­

s out mechanism is effected vi~ the conri.ecting rod 18 in 

the actuating ~irection A. T~e conn~cting rod l.8 moves 
the slide 60 ,· on which the drive leve;r 62 is mounted via 

. . . . ~ 

the pivot pin. 64. In Fig. 3, this t~ke'~ place, for the 
purpose of clos~ng the window, from t;op to bottom, i.e. 

10 from the position which is shown in soli;d lines into the 
position at which it is illustrated '.in chain-dotted 
lines. 

By virtue of the control lever 26 being mounted 

rotatably, but nqn-displaceably at its end 28, the 

15 control lever 26 is forced to move oii ·a circular path 

about the pivot pin 30. Similarly, the o~en-out lever 24 

describes a ci~cular path about the . pivot pin 38, 

although the position of the pivot pin 38 changes grad­
ually when the window sash changes its position. The 

20 other end of the open-out lever 24 is mounted displaceab­
ly via the pivot pin 42, although this pivot pin cannot 

leave the plane which is predetermined'' by its guide. 
Re la ti ve to the open-out · lever · 24, the d.ri ve lever 62 
describes a circular path about the pivot pin 66. At the 

25 

30 

same time, the drive lever 62 is connect~d to the slide 
60, and thus also to the connecting rod 1a·~ via the pivot 

pin 64. This type of mounting means that although the 
position of the pivot pin 64 can shift ·. :_ from top to 
bottom in the figure - · it is not possible to have a 
change in the plane of movem~nt relative to the plane of 
the window frame. 

Upon actuation of the connecting rod 18 in the 

closing direction, .force ii;; thus introduced into the 

open-out lever 24 via the slide 60, the drive lever 62 
35 and the pivot pin 66. The pivot pin 66 moves vertically 

downwards - this direction-related information and that 
which fellows relates to the illustration in the figure -

and forces the end 4 o of the open-out ' lever 24 to 
execute the same movement, although at a different speed. 
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The control lever 26 moves to the left on its circular 

path. During; the closing movement, ·;t}.4f= drive lever 62 
simultaneousl'~~fotates to the right ~\t the pivot pin 

66. On account of the relative lengths between the 

s control lever 26 and open-out lever 24 and by virtue of 

a suitable selection of the distances between the respec­
tive bearing points, the end 36 of the open-out leve~ 24 

describes a.rectilinear movement - from ~ig~t to left in 

the figure - with the result that the window sash is 

10 located at all times, and closed, in a manner coplanar 

with the window frame. 
When the window is fully closed, the drive lever 

62 is located in a dead-centre position. This ensures 

that if the window.sash is forced, e.g. in the event of 

15 break-in attempts or wind suction, there is no force 

produced in the open-out mechanism or the connecting rod 

which results in an opening movement cf the open-out 
' . mecnani.srn. 

In the case of the exemplary embodiment illus-
20 trated, the dead-centre position is such that a forcing 

ac~ion of this kind would result in the drive lever 62 
being subjected.to a force which acts precisely at right 

angles to the guide of the slide 44. There is thus no 

force component in the actuating direction. 
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PATENT CUIMS 

l.. Open-out mechanism for open-out windows with a 
window sash (12) and a window frame · (+4), the open-out 
mechanism comprising: 

! . . . 

at least four open-out· scissors;_t;:.ype arrange~ents 

(16) which act on the window sash:and are fastened 
on the window frame·; the open-out scissors-type 

' arrangements having an open-out ·1ever (24, 124} and 
a control lever (26, 126), which are each arranged 
essentially in one plane, and 
a drive {18, 118) for actuating the open-out mechan-
ism, 

characterized in that 
the open-out • lever connects the window sash and 
window frame to one another and is m?unted rotatably 
at a first end (36, 136) and rotatably and displace­
ably at.a second end (40, 140), 

the control lever is coupled rotata~ly to the open­
out lever and, at a first end (28, 128), is 
connected at least rotatably to th~ window frame, 
and 
the open-out scissors-type arrangements {16) are 
coupled rotatably to a drive lever (62, 162), by 
means of which the open-out scissors-type 

25 arrangement can be driven and locked. 
2. Open-out mechanism according to Claim 1, charac-
terized in that the drive lever is coupled rotatably to 
the open-out lever (24, 124}. 

3. Open-out mechanism according to at least one of 
30 Claims 1 and 2, characterized in that the rotatable 

coupling (34) between the control lever and open-out 
lever is provided at a second end (32) of the control 
lever. 

4. Open-out mechanism according to at least one of 
35 the preceding claims, characterized in that the open-out 

lever (24, 124) is mounted rotatably on the window sash 
(12) and rotatably and displaceably on th~ window frame 
(14), and the control lever (26, 126} is mounted rotat­
ably on the window frame (14) and on the open-out lever 

1iiffli1iITf 
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(24, 124). 

5. Open:>:.i>?t,t mechanism accordingt~d:'.,:Claim l 1 charac­
terized in tl:ii.t "the rotatable couplin~ 'fa3 4) between the 

control lever and open-out lever is provided in a cencral 
s region of the control lever {126), a first end (128) and 

a second end (132) of the control lever being mounted 
rotatably and displaceably. 

6. Open-out mechanism according to Claim 5, charac­
terized in that the open-out lever (124) is mounted 

10 rotatably on the window sash (12) and rotatably and 

displaceably on the window frame (14) . 

7. Open-out mechanism according to at least one of 
the preceding claims, characterized in that the drive 
lever (62, 162) i~ mounted rotatably on the open-out 

15 lever (24, 124) and rotatably and displaceably in a drive 
rail (52, 152). 

8. Open~out mechanism according to at least one of 
Claims 2 to 7, characterized in that the rotatable 
coupling (66, 166) of the drive lever and open-out lever 

20 is arranged between the mounting (42, 142} of the open­
out lever on the window frame and the rotatable coupling 
(34, 134) of the open-out lever and control lever. 
9. Open-out mechanism according to at least one of 

the preceding claims, characterized in that the drive 
25 lever (62, 162) moves, from the opened-out position of 

the window sash to the closed position of the window 
sash, from a first position into a second position, the 
second position being a dead-centre position, in which it 
~s not possible for any forces to be transmitted via the 

30 drive lever, from the window sash to the drive, in the 
drive-actuating direction. 
10. Open-out mechanism according to at least one of 
the preceding claims,, charact~rized in that, furthermore, 
the open-out mechanism has at least one curved guide (46) 

35 on the window sash and at least -one corresponding pin 
(48) on the drive, it being the case that, upon actuation 

of the drive in the closing direction, the pin engages in 
the curved guide and locks the window sash relative to 
the window frame. 

liii~f 
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11. Open-out mechanism according to at least one of the preceding claims, characterized in that provided on·. the window sash and/or on the window frame are change­able-position receiving means {SO, 150} for the rotatable s mounting of the open-out lever and/or of the control lever. 
12. Open-out window with an open-out mechanism according to at least one of the preceding claims. 


